shows the striking result that tariff revenue competition between two symmetric member countries of a free trade area (FTA) results in complete elimination of external tariffs if there exists a pure-strategy Nash equilibrium at all. He also conjectures without building a model that if member countries are asymmetric in the market size, there exists a pure-strategy Nash equilibrium in which both countries set positive external tariffs. We explicitly extend his tariff competition model into the case of asymmetric FTA member countries, and confirm his conjecture. We also characterize a mixed-strategy Nash equilibrium in the case of symmetric countries.
Introduction
Preferential Trade Agreements (PTAs) are prevalent all over the world. According to the World Trade Organization (WTO), it is expected that the total number of PTAs in force approaches 300 by the end of 2005. 1 The prevalence of PTAs also stimulates a surge of economic research on PTAs. One of main concerns is whether or not PTA formation contributes to global trade liberalization. Ohyama (1972) and Kemp and Wan ( In recent years, most PTAs appear to take the form of FTAs rather than CUs. The main difference between CUs and FTAs is that member countries are allowed to choose different external tariff rates under FTAs, whereas they must choose the same external tariff rates under CUs. Countries have wider discretion and hence can negotiate with other countries more easily under FTAs, which must be one of the main reasons why countries prefer FTAs over CUs as the form of PTAs.
In the absence of any restriction, if FTA member countries specify different external tariff rates on the same good, the good enters the FTA exclusively through the country that specifies the lowest tariff rate. Higher tariff rates specified by other member countries are ineffective, and those countries that specify the higher tariff rates lose the opportunity to earn tariff revenues. Then, every member country tries to undercut other countries' external tariff rates in order to capture tariff revenues. Tariff revenue competition thus emerges.
To prevent this unintended effect, FTAs are usually equipped with the Rules of Origin (ROO) that prohibit trade deflection such that a good is imported to an FTA 1 See the WTO's web site at http://www.wto.org/.
member country from the Rest of the World (ROW) through another member country that specifies a lower external tariff rate. However, Shibata (1967) argues that FTA member countries can circumvent ROO by exporting the products that are domestically produced to the other member country while importing the same amount of the good from the ROW. That is, trade deflection effectively arises even in the presence of ROO, although it may only cause partial effects as it is bound by total supply within the FTA.
Since trade deflection can effectively exist, tariff revenue competition may arise as in the case without ROO. In fact, Richardson (1995) derives a surprising result that when two symmetric large countries form an FTA choosing external tariff rates non-cooperatively, there exists either no pure-strategy Nash equilibrium or a unique pure-strategy Nash equilibrium in which both countries choose zero tariff rates. Each member country has an incentive to capture the entire tariff revenues by choosing a tariff slightly lower than that of the partner country, so that the situation in which both countries set positive tariffs will not be sustained.
Richardson (1995) also conjectures without building an explicit model that if member countries are asymmetric in the market size, there exists a pure-strategy Nash equilibrium in which both countries set positive external tariffs. Richardson (1995, p. 1435) writes "If one partner is relatively large then an asymmetric equilibrium with positive tariffs is possible as this country may choose to bear the other's free-riding in order to reap external terms of trade gains. This has the empirical implication that a FTA is more tenable where one member country is large and, indeed, many actual FTAs have this structure." Since this observation is important both theoretically and empirically, it is essential to formally build an FTA model with asymmetric countries and prove this claim of Richardson (1995) . This paper aims to complete this task. Grossman and Helpman (1994) , and obtain a similar result to ours such that one country eliminates its tariff while the other maintains a positive tariff.
The rest of the paper is organized as follows. After setting out the model in Section 2, Section 3 examines the tariff setting game between two FTA member countries in the absence of ROO. In this benchmark model, we find that both countries completely eliminate their individual external tariffs in a unique pure-strategy equilibrium. Section 4 analyzes the tariff revenue competition between the two FTA member countries in the presence of ROO. In the special case of symmetric member countries, we confirm Richardson's (1995) results that there exists either no pure-strategy Nash equilibrium or a unique pure-strategy Nash equilibrium in which both countries choose zero tariff rates. We also characterize the mixed-strategy equilibrium in the case of symmetric countries. Then in the case of asymmetric countries, we formally confirm his conjecture that that the two countries choose positive tariffs when they are sufficiently different in the market size. The relatively larger country is "willing" to sacrifice its tariff revenues in order to improve the terms of trade against the ROW. Section 5 provides concluding remarks.
The Model
In order to focus on the partial trade deflection, we consider trade of a homogeneous good imported by both countries that form an FTA. Two countries, 1 and 2, and the rest of the world (ROW) trade a competitively-produced homogenous good without any transport costs. Countries 1 and 2 are identical except for their relative size. Total demand and total supply functions of these two countries as a whole are given by a decreasing function D and an increasing function S, respectively. The relative size of country 1 is given by α ∈ (0, 1/2], so the demand and supply in country 1 are given by D 1 (p) = αD(p) and S 1 (p) = αS(p), where p denotes the domestic price for the homogenous good.
Similarly, demand and supply in country 2 are given by D 2 (p) = (1 − α)D(p) and S 2 (p) = (1 − α)S(p), respectively. Each of the two countries imports this homogenous good and levies a non-negative tariff t i , i = 1, 2. The export from the ROW is given by an increasing function X of the world price. Countries 1 and 2 form an FTA: They mutually abolish tariffs imposed on the good that are traded between themselves, while setting their individual external tariffs against the ROW. The FTA is large enough to affect the world price p W .
Free Trade Area without the Rules of Origin
To clarify the role of ROO, we first consider the benchmark case in which countries 1 and 2 form an FTA without ROO. Suppose now that the two countries have set different external tariffs on imports from the ROW. Since there is no trade friction between the FTA member countries, all the imports from the ROW that are consumed in the country with a higher external tariff are imported through its partner country with a lower tariff. Thus, the higher tariff rate selected by one member country is ineffective, and the price within the FTA is simply the world price p W plus the lower external tariff rate.
Due to the trade deflection caused by a difference in the external tariff rates, prices are equalized between the member countries but tariff revenues are distributed disproportionately. The country with a higher external tariff rate obtains no tariff revenues, while the country with a lower external tariff rate earns additional tariff revenues from the imports that are re-exported to the other member country. Consequently, each member country has an incentive to set a tariff lower than its FTA partner in order to earn these additional tariff revenues.
It is important which of the two member countries chooses a lower external tariff.
We define functions L(t 1 , t 2 ) and H(t 1 , t 2 ) that identify the countries with a lower tariff rate and higher tariff rate, respectively:
We call the country with a lower tariff rate "country L" and the country with a higher tariff rate "country H." Note that when the two countries choose the same tariff rate, country 1 is called country L for the sake of concreteness.
Once the two countries set their individual external tariffs, the world price is determined so that the excess demand within the FTA matches with the export supply from the ROW. Since the local price is given by p W + t L(t 1 ,t 2 ) in either country within the FTA, the equilibrium condition is given by
We call p W that satisfies this equality p o W (t L(t 1 ,t 2 ) ). Henceforth, we suppress the arguments of L(t 1 , t 2 ) and H(t 1 , t 2 ) so that t L , for example, signifies the tariff rate imposed by country L(t 1 , t 2 ). Each country's payoff is measured by the total surplus derived from the transaction of the good in question. The payoff depends heavily on whether or not the country chooses a lower tariff than its partner. Let us first specify the equilibrium payoffs when t 1 = t 2 . The equilibrium payoff for country L is given by the sum of the consumer surplus, producer surplus, and tariff revenues from the total imports by both member countries:
Country H, on the other hand, earns no tariff revenues because its entire imports come from its FTA partner. Country H's equilibrium payoff is given by
Note that its payoff is independent of its own external tariff. Country H's tariff plays absolutely no role in this situation.
When t 1 = t 2 , it is indeterminate how the imports from the ROW will be allocated between the member countries. It may be the case that all the imports from the ROW are supplied to country 2 through country 1 or that each country imports directly from the ROW. We assume for the expositional simplicity that each member country i imports the good in the amount that exactly satisfies its import demand, i.e.,
The following argument would not change qualitatively even with any alternative allocation rule of the imports from the ROW. Country i's payoff in this case can be written as
We now derive the best response functions of countries 1 and 2. Define the tariff rate that maximizes w o i , i = 1, 2, by
The best response to t −i (where
, on the other hand, country i's best response to t −i is to undercut t −i . If country i chooses its tariff lower than t −i , in this case, it chooses a tariff that is just below t −i . This is because country i wants to choose its tariff as high as possible, or as close as possible, to t o i . Expressing this tariff rate by t i = t −i − , where is an arbitrarily small positive number, the payoff in this situation is given by w
by the tariff revenues accrued from country −i's imports, we see that country i prefers undercutting t −i to setting
Finally, if country i chooses its tariff rate higher than t −i , its payoff becomes W o i (t −i ). As is evident from (2) and (3), country L's payoff is higher than country H's by the amount of tariff revenues, so
if is sufficiently small. Therefore, the best response to t −i in this case is given by
The best response to t −i = 0 takes any value in the range of [0, ∞) since country i's payoff is W i (0) regardless of its own tariff rate t i . Figure 1 depicts the best response curves of the two countries, B 1 and B 2 , for α = 1/2, i.e., for the case of symmetric countries. As the figure shows, (t 1 , t 2 ) = (0, 0) is a unique Nash equilibrium. Since the qualitative features of the best response curves do not change even when the countries are asymmetric, free trade remains a unique Nash equilibrium in the asymmetric case. In the absence of ROO, FTA formation induces a tariff revenue competition, and as a result free trade under which both countries earn zero tariff revenues prevails in equilibrium.
Free Trade Area with the Rules of Origin
We now turn to the case with ROO that prevents the goods imported by one member country from the ROW from being re-exported to the other member country. As Shibata (1967) argues, however, member countries can circumvent ROO by exporting the products that are domestically produced to the other member country and importing the same amount of the good from the ROW. That is, trade deflection effectively arises.
When tariff rates differ between the two countries, trade is effectively deflected through country L. There are three cases to be considered. The first case (called case A) is the one in which the demand in country H is so large that the total supply in the FTA does not suffice to satisfy all the demands in country H. In this case, country H as well as country L imports the good from the ROW. In the second case (called case B), the total supply in the FTA just meets the demand in country H, so country H imports the good only from country L. Finally in case C, the demands in country H are so small that part of the supply in the FTA is directed to country L. Effective trade deflection is most prominent in case C and least prominent in case A.
The three Cases
In case A, the demands in country H are sufficiently large that the total production within the FTA does not satisfy all the demands in country H at the price Figure 2 depicts, country H as well as country L imports the good from the ROW; The amount of country H's imports from the ROW is measured by the horizontal distance between the D H curve and the S curve at
Since countries L and H both import the good from the ROW, the domestic prices are p W + t L and p W + t H in countries L and H, respectively. All of the good produced in country L are thus exported to country H, while the demands in country L are satisfied by the imports from the ROW. The world equilibrium price p
Since D is a decreasing function and S and X are increasing functions, p 3 Social welfare of country L is given by
3 Since the supply from country L is equal to the horizontal distance between the total supply curve within the FTA, S, and the supply curve of country H, S H , the producer surplus in country L can be drawn in the diagram for country H, as depicted in Figure 2. Social welfare of country H, on the other hand, is measured in Figure 2 as the sum of the consumer surplus H 1 , producer surplus H 2 , and tariff revenues H 3 , which is given
Given that each member country imports the good in the amount that exactly satisfies its import demand when the two countries set the same tariff rate, country i's social welfare when t 1 = t 2 ≡ t equals
Now, we turn to case B, in which the demands in country H are moderate such that
shown in the right diagram of Figure 3 , the domestic price in country H is not given by p W + t H in this case but rather given by p * H , where p * H is defined so as to satisfy
. At this price p * H , the total production within the FTA just satisfies the demand in country H. Unlike in case A, country H does not directly import the good from the ROW. The domestic price in country L is still equal to p W + t L . As p * H > p W + t L , all of the good produced in country L are exported to country H, while as in case A, the demand in country L is completely satisfied by the imports from the ROW. As Figure 3 shows, the tariff rate set by country H is totally ineffective in this case. The equilibrium world price, which is determined by
is a function of t L only and can be expressed as
Social welfare of country L when t 1 = t 2 is again the sum of the consumer surplus, tariff revenues (L 1 and L 3 in the left diagram of Figure 3 , respectively), and producer surplus (L 2 in the right diagram of Figure 3 
Social welfare of country H is the sum of the consumer surplus H 1 and producer surplus H 2 and is given by
Note that social welfare of country H is independent of the tariff profile.
As for the case in which t 1 = t 2 ≡ t, we first observe that there are only two tariff rates, one that satisfies p B W (t) + t = p * 1 and the other that satisfies p
, which correspond to case B. In either case, the domestic prices are the same between the two countries, so country i's social welfare can be written as
Finally in case C, the demands in country H are so small that
holds. The demands in country H are completely satisfied by the supply within the FTA and hence country H does not import directly from the ROW, which is qualitatively the same as case B. Unlike in case B, however, part the good produced in country L is consumed in country L, so that the producer price as well as the consumer price in country L (as well as in country H) is equal to p W + t L . The amount of the good produced and consumed domestically in country L is shown in Figure 4 as the horizontal distance between the S and D H curves at the price 
which does not depend on t H as in case B.
Country i's social welfare when t 1 = t 2 ≡ t equals
Best Response Functions
To derive the best response functions for each member country, we first examine which of the three cases is relevant for each feasible tariff profile. If the tariffs are high for both countries, the good will not be imported from the ROW, so the domestic prices for member countries arep, wherep is given by D(p) = S(p) as shown in Figure 5 . We see from (10) that the import of the FTA from the ROW ceases when t L is as high as
We call such a tariff ratet, which is clearly common to both countries 1 and 2. The shaded area in Figure 6 corresponds to this case.
Next, we derive the border between cases B and C in the feasible set of tariff
by the definition of p * H , we see form (7) and (10) 
e., the non-prohibitive tariff profile that satisfies t L > t BC L corresponds to case C as Figure 6 depicts. Figure 6 . It also follows from (4), (7), and the definition of
We have shown the following lemma, which is reflected in Figure 6 . If the external tariffs imposed by the two countries are large, the demands for the good in the FTA from the ROW are small so that all the imports from the ROW enter the FTA through country L (cases B and C). If the external tariffs are small, on the other hand, country H also imports the good directly from the ROW, so its tariff rate affects the world price. Now, we derive the best response function for each member country. In addition to the usual trade off between improving the terms of trade and creating distortions, each member country considers whether or not to undercut the partner's tariff so that it captures all the tariff revenues that accrue to the entire FTA. If the partner country's tariff rate is high, the country optimally sets a lower tariff rate than its partner's. If the partner country's tariff rate is in an intermediate range, the country is better off by undercutting its partner's external tariff rate in order to capture the entire tariff revenues. The incentive to undercut its partner's tariff may remain even when its partner's tariff is negligible. In order to improve the terms of trade against the ROW, however, a country may have an incentive to set a higher tariff rate than its partner's tariff when its partner's tariff is very small, even though the country loses tariff revenues by doing so.
Let us begin with the case in which the partner country's tariff rate is high. Consider the case in which the partner country −i's tariff rate is greater than or equal tot. As we see from Figure 6 , case C prevails if country i selects t i from the set (t BC i ,t), while case B prevails if it selects t i below t BC i . Country i will never selects a prohibitive tariff rate since trade with the ROW is beneficial.
In either case, country i selects a lower tariff rate than country −i, and hence it is faced with the usual trade off between improving the terms of trade and creating distortion. The larger is country i, the greater is the optimal tariff due to the greater market power that country i can exercise. Thus, it is likely to select a tariff rate higher than t BC i , so case C follows. Indeed, if country i is large (so country −i is small), p * −i is small, so that p W + t i is likely to exceed p * −i , which is a characteristic of case C. In this case, country i optimally selects
If country i is small, on the other hand, the terms-of-trade motivation is relatively small so country i selects τ Note that neither τ B i nor τ C i depends on t −i , so it is expected that it continues to be the best response to t −i as long as the tariff profile lies in the same region, B or C, with t i < t −i . Indeed, we show that (i) if τ C i is the best response to t −i ≥t, it is also the best response as long as country i's tariff rate is smaller than the other, i.e., t −i > τ (t −i ) are country i's best responses given that t i < t −i , the only possibility that country i selects a different tariff rate in response to t −i is the case in which country i selects a higher tariff rate than its partner's so as to improve the terms of trade. Let us define country i's best response function in this case bỹ
We show in the Appendix that selectingτ A i (t −i ) will never be the best response when t −i ∈ (τ −i , ∞). Since the partner's tariff rate is sufficiently high, country i prefers capturing the entire tariff revenues by setting a lower tariff rate to further improving the terms of trade by setting a higher tariff rate thereby sacrificing the tariff revenues.
Given this observation, we have proved the following lemma.
Lemma 2 Country i's best response to t
When t −i =τ −i , country i prefers undercutting t −i to setting the same tariff rate as its partner's. Recall that v k i (t) denotes country i's social welfare when t 1 = t 2 = t in case k (where k = A, B, C). Since capturing tariff revenues is certainly beneficial, it is immediate that w In this range of the tariff rate, country i's tariff rate decreases as its partner's tariff decreases, worsening the terms of trade and lowering the tariff revenues. In the case where regions A and B below the 45 degree line in Figure 6 disappear when α is very small, country 1 may have to sit and watch this situation. For country 1, as the smaller country, is not able to affect the world price by setting a higher tariff rate than country 2 in this case. Therefore, its best response is to undercut t 2 if t 2 ∈ (0,τ 2 ] and select any tariff rate from [0, ∞) if t 2 = 0 since t 1 will not affect the equilibrium. But in other cases, as the partner country's tariff rate decreases, the incentive to choose a higher tariff to improve the terms of trade becomes stronger even though the country would lose some tariff revenues as a result.
There are two cases to be distinguished depending on the sign of (∂W A i /∂t i )(0, 0). When both countries choose zero external tariff rates, it may appear that the relatively larger country can improve its social welfare by raising its external tariff. However, in addition to the usual second-order distortion, there is a negative first-order effect that improvement of the terms of trade is "leaked" to its partner country. To see this claim, we differentiate W A i with respect to t i and evaluate the partial derivative at (t 1 , t 2 ) = (0, 0) to obtain Lemma 4 If the two member countries are highly asymmetric in the size of the market, the smaller country, country 1, undercuts its partner's tariff if t 2 ∈ (0,τ 2 ) and selects
Nash Equilibrium
Having derived the best response functions, we now derive the Nash equilibrium of the tariff setting game between the two FTA member countries. The property of the Nash equilibrium differs considerably depending on the value of α.
We first consider the case in which the countries are symmetric, i.e., α = 1/2. It mainly follows from Lemma 4 that if (∂W A i /∂t i )(0, 0) > 0, the two countries' reaction curves do not intersect with each other as depicted in Figure 7 , so there is no purestrategy Nash equilibrium. If (∂W A i /∂t i )(0, 0) ≤ 0, on the other hand, (t 1 , t 2 ) = (0, 0) is a unique pure-strategy equilibrium. We have confirmed this striking result obtained by Richardson (1995) . By continuity, we have the following proposition.
Proposition 1 (Richardson, 1995) Suppose that the two countries are relatively similar in the market size. Then, in the case of inelastic terms of trade with respect to the external tariff set by the FTA members, there exists a unique pure-strategy Nash equilibrium in which both FTA member countries completely eliminate their individual external tariffs. In the case of elastic terms of trade with respect to the external tariffs, on the other hand, there is no pure-strategy Nash equilibrium.
Despite the fact that pure-strategy Nash equilibrium does not exist in the case of elastic terms of trade with respect to the external tariffs, there always exist mixedstrategy equilibria when the two countries are symmetric, i.e., α = 1/2. We show that there is a symmetric mixed-strategy equilibrium in which each country stochastically chooses its tariff rate from an interval. The strategy is characterized by the cumulative distribution function F with a continuous density function f , defined on the support To describe the equilibrium strategy, we let w i and W i denote country i's payoff when country i selects a lower tariff and higher tariff than its partner, respectively. The function w i , for example, is equivalent to either one of w
, and w C i , depending on the tariff profile. Then, country i's expected payoff when it selects its tariff rate t i can be written as
The derivative of V is readily obtained as
The first term represents the expected change of country i's payoff when country i selects a higher tariff than its partner's. This payoff equals zero when the tariff profile corresponds to either case B or C, since the higher tariff will not affect equilibrium.
The second term represents the expected change of the payoff when country i selects a lower tariff. The expected change is positive as t i <τ i . The last term represents the expected loss of tariff revenues, such that if the tariff profile corresponds to case A, for example,
For the distribution function F to be the equilibrium strategy, country i should be indifferent among all the tariffs in the support. Thus, we have from V (t i ) = 0 the following equation that characterizes the equilibrium strategy.
Substitutingτ m for t i in (14), we obtain the density at the higher end of the support
For anyτ m ∈ (0,τ i ), the density at this endpoint is given by (15), and the density at any other tariff rate is consequently derived from (14). The proof of the claim that τ m > 0 is simple but technical, so it is relegated to the Appendix. We record the finding as a proposition. To gain insight into this mixed-strategy equilibrium, let us consider the case in whichτ i > t BC i . Country i's best response to a large t −i is to set its tariff at a relatively high level τ 
The equilibrium strategy density function given by (14) is reduced to
.
Since F (τ m ) = 1, we immediately obtain f (τ m ) = 0. Moreover, we see that given that F (t i ) ≥ 0, if (i) w C i (t i ) > and (ii) tariff revenues increase with t i when t i < τ C i , the density f (t i ) is a decreasing function in this range. (These two conditions are usually satisfied due to the trade off between improving the terms of trade and creating distortion when a country raises its external tariff.) Raising its external tariff rate, country i benefits from the resulting improvement of the terms of trade but incurs a higher risk of losing the tariff revenues. Now, the higher the tariff rate, the smaller are the terms-of-trade benefits. Therefore, in order for country i to be willing to raise its tariff, the increment of the probability with which country i loses the tariff revenues, i.e., f (t i ), should be small when t i is already high.
Next, consider the case in which the two countries are so asymmetric, i.e., α is so small, that the entire region of t 1 > t 2 corresponds to either case C or the case with no trade. Since country 1 is very small and has only a small effect on the market, τ A 1 (t 2 ) is small, as shown in the region of t 1 < t 2 in Figure 8 . 4 Since country 2 is very large, on the other hand, its best responseτ A 2 (t 1 ) takes a positive value for a small t 1 . Therefore, there exists a pure-strategy Nash equilibrium in which the large country's tariff rate is higher than the small country's, which is depicted as the point N in Figure 8 . Thus, we have confirmed Richardson's (1995) conjecture.
Proposition 3 If the two FTA member countries are sufficiently different in the market size, there is a pure-strategy Nash equilibrium in which the larger country chooses a higher tariff rate than the smaller country.
The larger country is "willing" to sacrifice the tariff revenues in order to improve the terms of trade against the ROW.
Concluding Remarks
We have extended Richardson's (1995) tariff competition model into the case of asymmetric FTA member countries. We have confirmed his result when countries are symmetric that (i) there is a unique pure-strategy Nash equilibrium in which both countries completely eliminate their individual external tariffs in the case of inelastic terms of trade with respect to the external tariffs, and (ii) there does not exists a pure-strategy Nash equilibrium in the case of elastic terms of trade. In addition, we have characterized the mixed-strategy equilibrium when countries are symmetric. We have also confirmed his conjecture that the two countries choose positive tariffs when they are sufficiently different in the market size.
While we have focused on the case of FTAs in this paper, it is our future task to compare the result of this paper with that in the case where member countries form a CU. It is also fruitful to extend this analysis to a more general case in which FTA member countries have comparative advantages on different goods, so that they exchange those goods between themselves as well as with the ROW. After all, the exchange of market access is a core idea of PTAs.
Proof of Lemma 2:
Given the argument provided in the main text, we need only show that country i prefers τ
as shown in Figure 6 that whenever country 1 is faced with the choice of whether or not to set a higher tariff rate than its partner's in order to improve the terms of trade, it comparesτ A 1 (t 2 ) with τ A 1 (t 2 ) as its best response to t 2 . Whereas country 2 may also be faced with the comparison betweenτ To show that country i prefers τ
++ . If follows from (5) that when country i selects a lower tariff, social welfare of country i is given by
Similarly, it follows from (6) that when country i select a higher tariff, its social welfare is given by
We extend the domains of w A i and W A i from the set of tariff profiles such that L(t 1 , t 2 ) = i and H(t 1 , t 2 ) = i, respectively, to the entire R 2 ++ in the following analysis. Now, it follows from (16) and (17) that
Since the second term on the right-hand side is positive for any positive t i , it immediately follows that the sign of (18) is positive if t i < t −i . If t i ≥ t −i , on the other hand, the first term on the right-hand side is negative. Since S i < S and the supply function S is upward-sloping, however, we obtain That is, (18) is again positive.
Given this observation and the definition of τ A i being the best response function when t i < t −i , we immediately obtain
That is, country i prefers τ When t 1 = t 2 ≡ t, we have p C W (t) = p A W (t, t) and hence the consumer surplus and producer surplus are the same between the two cases even though country 2 plays a role of a low-tariff country in one case and a high-tariff country in the other. However, country 2's import volume is higher in the first case where country 2 is a low-tariff country than in the second case (as D(p W + t) − S(p W + t) in the first case whereas D 2 (p W + t) − S(p W + t) in the second case), country 2 earns higher tariff revenues in the first case, so we have w (13) and (14) that there exist a positive number a such that the density at a small t i is bounded below by a/t i :
Thus, we have 
